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STUDIES ON SENSORY OVERLOAD : III 
PART 4. RESULTS OF PSYCHOLOGICAL TESTS 
By 
SHUN-ICHI SA IT 0 (Jiili@:-) 
(Tohoku Institute of Technology, Sendai) 
It was examined how 3-hr. sensory overload (SO), in comparison with 3-hr. 
sensory deprivation (SD), would affect the mental functions. Three tests were used: 
the memory, the rule learning, and the key-tapping. 
I. With regard to the memory, there was no signfiicant difference between SO 
group and SD group in the immediate memory as well as in the memorization of new 
material. This indicates that both SO and SD have little or no effect upon the basic 
memory processes like the immediate memory and memorization. A difference between 
two groups was found in the recall in some parts of serial position about the retention 
of previously learned lists. By this it was interpreted that SO might have a more 
deteriorating effect upon the retention than SD. 
2. SO group did better concerning the rule learning than SD group. This 
implies that SO might have a less deteriorating effect upon thinking than SD. 
3. In the key-tapping, SO showed an increasing tendency in the number of 
tappings, while SD did so only in a certain condition. It was suggested that an 
important factor in the performance of the simple motor task like the key-tapping, 
might be a level of arousal at the time of doing that task. 
The purpose of the present study was to investigate the effects of 3-hr. sensory 
overload (SO) upon the memory processes, thinking, and the simple motor activity, 
in comparison with the effects of 3-hr. sensory deprivation (SD). We are here 
concerned with the immediate memory, retention of previously learned material and 
recall of it, and the memorization of a new material in the memory processes, the rule 
learning in thinking, and the complexity of task in the motor activity. 
We found in the previous study (Saito & Tada, 1970) that 5-hr. SO and 5-hr. SD 
had no marked effects upon the short-term memory. Therefore, the short-term memory 
was considered as the basic process of memory which was not affected by the 5-hr. 
SO or SD situation. Accordingly, it is assumed that 3-hr. SO and 3-hr. SD will also 
have no effects upon the immediate memory. 
If we may assume that the situation of SO or SD is an interpolated activity 
mentioned in the interference theory on memory, then it can be foreseen that SO 
has a more deteriorating effect upon the tasks of the retention and recall than SD, 
because of the 3-hr. random presentation of the intense sensory stimuli in SO situation. 
With regard to the memorization, it was exmained how SO or SD would affect the 
memorization of the "new" material after the 3-hr. experimental session of SO or SD. 
It has been said that thinking tends to be impaired in SD condition with the 
reduced stimuli from the outer world. If so, we may say that SO will have a less 
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deteriorating effect upon the rule learning in thinking than SD, because of the presence 
of the intense stimuli in SO situation. 
The level of arousal is of great importance for the performance of a simple motor 
task like the key-tapping. Although it has been found that the level of arousal 
during the SD condition was fluctuating, while that during the SO condition was kept 
enhanced, it seems that the level of arousal at the time of doing the task imposed upon 
the S is more important, so far as the performance of a simple task is concerned. 
Accordingly, it is predicted that one group with the high level of arousal at the time of 
doing the task would do better performance in the simple motor task. 
1) THE TEST OF MEMORY 
METHOD 
Subjects: 20 male undergraduate students served as Ss of two groups : SO 
group (N=10) and SD group (N=10). 
Procedure: The memory test was administered immediately before, and after 
the 3-hr. experimental session of SO or SD. At first, to each S of both groups was 
presented each item of ten Japanese 2-letter syllables (non-association value: 0-9, from 
the table of non-association value by Umemoto et al., 1955) per trial at a 2 sec. rate by 
means of a tape recorder immediately before SO or SD condition (pre-test). The S was 
given ten trials. Two different lists were used. One was used in the even trials, 
and the other in the odd trials. Each list consisted of ten items. Each S was asked 
to tell all items that he could recall, regardless of the order of items presented, imme-
diately after the presentation of ten items of one list in a trial (Immediate Recall). 
Next, after the 3-hr. experimental session of SO or SD condition (post-test), 
each S was asked to tell again all the items that he could recall from 20 different items 
of two lists presented in the pre-test, regardless of the order of items presented (Final 
Recall). The recall time was for 2 min. 
Finally, in the post-test, the test concerning the immediate memory and 
memorization of two new lists, was also administered ten trials by the same procedure 
as that in the pre-test. 
RESULTS 
Immediate memory: Table 1 shows the numbers of items recalled in the first trial 
of the pre-test as well as of the post-test by the procedure of the immediate recall to 
examine the so-called immediate memory. There was statistically no significant 
difference between groups as well as within group. The results indicate that 
both SO and SD had no effects upon such a short-term memory as the immediate 
memory. 
Retention-recall: Fig. 1 shows the proportion of items correctly recalled for the 
immediate recall and final recall as a function of the serial position. Fig. 2 shows the 
relative recall on the basis of the data of Fig. l. Table 2 shows the mean numbers of 
Studies on Sensory Overload : III Part 4. 
Table l. Mean number of items correctly recalled m the 
first trial of immediate free recall. 
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Fig. l. Serial position curves for immediate recall and final recall. 
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Fig. 2. Relative recall as a function of serial position. 
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Table 2. Mean number of items correctly recalled in the 
immediate recall and final recall. 
Immediate 
Recall 
Final 
Recall 
M 
SD 
M 
SD 
SO group (N=10) 
55.9 
9.33 
SO group (N=lO) 
8.0 
3.46 
SD group (N=10) 
57.9 
9.28 
SD group (N=10) 
8.7 
3.16 
items recalled for the immediate recall and final recall. There was no significant dif-
ference between SO group and SD group in the immediate recall as well as in the final 
recall. It was suggested, however, that when we compared the numbers of items 
recalled in each of serial position of SO group with those in each corresponding 
position of SD group, SO group might statistically have a more decreasing tendency in 
the numbers of items recalled in the 1st position and lOth position of serial position in 
the final recall than SD group, while there was no difference between the numbers of 
correct recall in SO group and those in SD group in each of serial position in the 
immediate recall. 
Memorization: Table 3 shows the numbers of items recalled over ten trials in 
the immediate memory by the immediate recall. There was no signfiicant difference 
between SO group and SD group. However, it was found, from the data of Table 2 
and Table 3, that there was a significant difference within each group (t=6.267, df 
9, p<.OOl in SO group; t=2.949, df 9, p<.02 in SD group). 
Table 3. Mean number of items correctly recalled in the 
immediate recall in the post-test. 
M 
SD 
SO group (N=10) 
69.5 
12.44 
SD group (N=10) 
66.6 
11.43 
2) THE TEsT oF RuLE LEARNING 
METHOD 
Subjects: 17 male undergraduate students served as Ss of two groups. One S of 
SD group was ruled out because of the color blindness. Thus, SO group (N=lO) and 
SD group (N =6). 
Procedure: A test was administered after the 3-hr. experimental session of SO 
or SD. Nine different cards were used per trial. They consisted of 1) red & square, 2) 
red & triangle, 3) red & circle, 4) green & square, 5) green & triangle, 6) green & circle, 
7) blue & square, 8) blue & triangle, 9) blue & circle. AS was asked to tell whether each 
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of nine different cards randomly presented, was right (a positive instance), or wrong 
(a negative instance), according to the rule to be learned. Following the S's answer on 
each card, the E provided the feedback by saying "right" or "wrong" about his 
answer, so that the S could know whether his answer on each card was right or wrong 
immediately after his response. The rule to be learned was the inclusive disjunction. 
All cards which were red or square or both, were the positive instances. The criterion 
of achievement of learning of the rule was two consecutive trials of perfect correct 
responses. When the S needed ten trials to the criterion, the test was discontinued 
there. 
RESULTS 
Fig. 3 shows the numbers of correct responses over trials in the rule learning. 
Table 4 shows the mean numbers of correct responses in the rule learning. Table 5 
shows the mean trials to the criterion of the achievement of the rule learning. There 
was nearly significant difference between SO group and SD group in the mean numbers 
of correct responses (t=l.829, df 14, .05<p<.l0). There was a significant difference 
at the 2.5% level of significance between SO group and SD group in the mean trials 
(t=2.510, df=l4, p<.025). This indicates that SO group did better performance 
concerning the rule learning than SD group. 
,._.SOgr.(N=10l 
100 o-oSDgr.(N=6) 
~ 
" 0 IF so 
"' 0:::
t: 60 U Chance Level ~ l * --------------------------------
40 
2 3 4 
__j__~·~~_L__) 
5 6 7 8 9 10 
Trials 
Fig. 3. Percentage of correct responses in the rule learning. 
Table 4. Mean number of correct responses in the rule learning. 
M 
SD 
SO group (N=lO) 
74.0 
9. 6 
SD group (N =6) 
64.1 
10.1 
Table 5. Mean trials to solution of rule learning. 
M 
SD 
SO group (N=lO) 
5.4 
2.80 
SD group (N =6) 
9.0 
2.23 
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3) THE TEST OF KEY-TAPPING 
METHOD 
Subjects: 19 male undergraduate students served as Ss of two groups. SO group 
(N =10) and SD group (N =9). 
Procedure: The key-tapping test under four conditions was administered toSs in 
the pre-test and the post-test. At first, the S was required to tap the key in a natural 
and congenial way for 90 sec. (TNS-1). Thereafter, TNS-2 and TNS-3 under the 
same condition as that in TNS-1, were given to S for 90 sec. respectively, with the 
pause for 30 sec. between them. Finally, the S was told to tap the key as fast as 
possible for 90 sec. (TMS). ECG records were taken during these conditions. 
RESULTS 
Fig. 4 shows the difference between the numbers of tappings in the pre-test and 
those in the post-test of each group in four conditions. Fig. 5 shows the difference 
between the heart rates in the pre-test and those in the post-test during the key-tap-
ping performance. Table 6 and 7 show the mean numbers of tappings and those of 
heartbeats, respectively. 
Percent Change (%) 
- 12 11 10 9 8 7 6 5 4 3 2 I 0 I 2 3 4 5 6 7 8 9 10 11 12 + 
TMS 
Fig. 4. The ratio of numbers of tappings in the post-test to numbers of tappings in the pre-
test per 30 sec. 
In general, it appears that the numbers of tappings and heartbeats in SO group 
show a tendency to increase in the post-test, while those in SD group show the 
tendency to decrease in the post-test, except the TMS condition of tappings. 
In SO group, it was found that the numbers of the tappings in TMS condition 
showed a tendency to increase (t=2.142, df-9, .05<p<.10). An increasing tendency 
was also suggested in TNS-1 condition. With regard to the heartbeats of SO group, 
TNS-1 condition significantly showed the increase (t=2.363, df 9, p<.05). The same 
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Fig. 5. The ratio of numbers of heartbeats in the post-test to numbers of heartbeats in the 
pre-test during the key-tapping performance per 30 sec. 
Table 6. Mean number of tappings per 30 sec. 
I Pre Post 
I TNS1 TNS2 TNS3 TMS TNS1 TNS2 TNS3 TMS 
SO group 
I 
M 
I 
47.9 49.5 49.6 121.5 51.9 52.1 52.9 129.0 
(N=IO) SD 17.48 17.17 15.95 15.50 21.01 21.12 21.15 13.41 
SDgroup 
I 
M 
I 
36.1 34.3 35.7t 105.8t 34.1 34.0 35.ot 118.6t 
(N=9) SD 17.84 18.05 18.25 23.98 14.33 15.15 15.42 12.66 
t (N =8) 
Table 7. Mean number of heartbeats during the key-tapping performance per 30 sec. 
I 
Pre 
I 
Post 
TNS1 TNS2 TNS3 TMS TNS1 TNS2 TNS3 TMS 
SO group 
I :t I 74.6 74.4 75.8 91.9 I 79.5 81.3 80.2 97.4 (N=IO) 10.98 11.13 12.23 17.71 12.04 12.19 11.60 18.07 
SD group 
I :t I 77.2 77.5 76.2t 91.8 I 76.1 75.1 74.7t 90.0 (N=9) 12.90 12.46 9.58 10.64 11.11 9.52 11.31 11.86 
t (N = 8) 
result was also found in TNS-2 condition (t=2.945, df 9., .Ol<p<.02). Further, an 
increasing tendency of heartbeats was statistically suggested in TNS-3 and TMS 
conditions. 
In SD group, the numbers of tappings in TMS condition showed a tendency to 
increase in the post-test (t=2.345, df=7, .05<p<.l0). 
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DISCUSSION 
It was found that there was no significant difference between SO group and SD 
group as well as within each group in the immediate memory inferred from the 
immediate recall of the first trial in the free recall test. This indicates that both SO 
and SD did not affect the basic memory process like the immediate memory. 
To exmaine the retention of previously learned material and recall of it after the 
3-hr. experimental session of SO or SD, two ways of recall were used. Namely, one was 
the immediate recall in the pre-test, and the other the final recall in the post-test. 
In the immediate recall, it was found that there was no difference between SO group 
and SD group in the numbers of items correctly recalled over ten trials. This means 
that the amount of learning in SO group was not different from that in SD group in a 
stage of pre-test. In the final recall, it was found that while there was no significant 
difference between SO group and SD group in the numbers of items of recall, there 
was a decreasing tendency in the numbers of items recalled in the 1st position and 
lOth position of serial position in SO group, in comparison with the numbers of items 
recalled in the corresponding positions of SD group. This suggests that SO condition 
with the 3-hr. intense stimuli randomly presented, may affect, in the deteriorating 
direction, the parts of the least degree of learning reflected in the proportion of recall 
in the first position and the last position of serial position. 
With regard to the memorization of new items measured by the immediate recall 
in the post-test, in comparison with the memorization of items in the pre-test, it was 
found that there was no significant difference between SO group and SD group, while 
there was a significant difference within each group. This suggests that both SO and 
SD may affect the memorization of new verbal material in the same degree of the 
improvement of learning. 
In the rule learning, it was found that the performance of SO group in the 
numbers of the correct responses and those of trials to solution, was better than that 
of SD group. As the control group in the everyday life-situation, was not set up in 
the present study, we can not say that SO had a facilitating effect upon thinking, 
only from the fact that SO group performed better concerning the rule learning than SD 
group. It seems, however, that SO condition with the 3-hr. presence of intense stimuli 
may have a less deteriorating effect upon thinking than SD condition with the 3-hr. 
reduced stimuli. Further, the different level of arousal resulting from the 3-hr. ex-
perimental session of SO or SD, was considered as another factor which might affect 
the performance of the rule learning. Namely, it was found that while the level of 
arousal in the post-test was higher than that in the pre-test in SO group, the level of 
arousal in the post-test did not recover up to the level of arousal in the pre-test 
in SD group. 
In the key-tapping test, it was found that while the numbers of tappings and those 
of heartbeats in all conditions of SO group showed a tendency to increase in the post-
test, but only the numbers of tappings in TMS condition showed a tendency to 
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mcrease m SD group. It appears that SO may have a facilitating effect upon the 
simple motor task, the key-tapping, regardless of TNS or TMS condition, while SD 
may have a facilitating effect upon it, only when a certain condition was imposed on 
the S. Further, it was suggested that, as shown in the rule learning, a factor of 
the level of arousal might be largely involved in these results. 
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ZusAMMENFASSUNG 
Der EinfluB von der 3 stiindigen sinnlichen Belastung (sensory overload: SO) auf die 
Prozesse des Gedachtnisses, das Denken, und die einfache motorische Aktivitat wurde im 
Vergleich zu dem Einfluss von der 3 stiindigen sinnlichen Entziehung (sensory deprivation: SD) 
untersucht. Bei den Prozessen des Gedachtnisses wurden das unmittelbare Gedachtnis (the 
immediate memory), das Behalten des schon friiher erlemten Materials, und das Einpragen 
des neuen Materials gepriift, bei dem Denken das Regel-lemen (the rule learning), und bei der 
einfachen motorischen Aktivitat das Schliissel-tappen. 
Aus den Versuchsergebnissen folgt: 
l. Zwischen SO Gruppe und SD Gruppe wurde kein signifikanter Unterschied in der 
Proportion des Reproduzierens bei dem unmittelbaren Gedachtnis gefunden. Es zeigte sich, 
daB SO und SD nicht auf den fundamentalen Prozess des Gedachtnisses wie das unmittelbare 
Gedachtnis einwirkten. 
2. Bei der ersten und letzten Positionen in der Reihe zeigte SO-Bedingung mehr abnehmende 
Tendenz in den Zahlen von den reproduzierten Silben als SD-Bedingung, wahrend kein Unter-
schied zwischen SO Gruppe und SD Gruppe im ganzen in den Zahlen von dem Reproduzieren 
gefunden wurde. Dies deutet an, daB die SO-Situation mit der 3 stiindigen Darbietung der 
intensiven Reize, im Vergleich zur SD-Situation mit den reduzierten Reizen, mehr hemmenden 
EinfluJ3 auf die Funktion des Behlatens hatte. 
3. Zwischen SO Gruppe und SD Gruppe zeigte sich kein Unterschied in der Proportion des 
Reproduzierens bei dem Einpragen des neuen Materials, wahrend in jeder Gruppe dagegen ein 
signifikanter Unterschied in der Proportion des Reproduzierens gefunden wurde. Es zeigte sich, 
daB im gleichen Grad der Verbesserung des Lemens SOund SD auf die Funktion des Einpragens 
einwirkten. 
4. Bei dem Regel-lemen kam die SO Gruppe zur besseren Leistung in den Zahlen der 
korrekten Reaktionen und in denen der Versuchen his zum Kriterium als die SD Gruppe. Dies 
deutet an, daB SO mit den ausseren intensiven Reizen, im Vergleich zu SD mit keiner koharenten, 
aber erhohten inneren Aktivitat, weniger hemmenden EinfluJ3 auf das Denken ausiibte. 
5. Die SO-Bedingung zeigte die zunehmende Tendenz in den Zahlen von den Tappen, 
ohne Riicksicht auf die angestellten Aufgaben, wahrend die SD-Bedingung dagegen die 
zunehmende Tendenz nur bei einer gewissen Aufgabe zeigte. Dies deutet an, daB bei der 
Leistung der einfachen motorischen Aktivitat wie das Schliissel-tappen das Aktivierungsniveau 
wahrend der angestellten Aufgabe ein wichtiger Faktor war. 
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